This paper is an attempt to investigate the differentials and determinants of age at menarche according to the characteristics of females. Simple average, univariate as well as multivariate analysis were carried out. A multivariate technique has been utilized to study the effect of various socio-economic variables on the timing of menarche.
INTRODUCTION
ages of menarche are found among New Guinea tribes, rural Bangladeshis, rural Rwandans and the nomadic Dobe Kung, which ranges from about 15 to 19 years whereas the lowest ages are found among well-off urban and developed populations, which ranges from about 12 to 14 years. 3, 4 Numerous investigations have found a slightly decline trend in the mean age at menarche over time and the average amount of decrease has been about two months per decades. 5, 6 After menarche, there is also wide variation among societies in the intermediate fertility variables, particularly in the age at entry into sexual union and the use of contraception and abortion. 7 The onset of the menarche is a signal of the maturity and readiness for marriage. However in some populations marriage may occur before menarche. 1 Nutritional status is markedly recognized as one of the most important non-genetic determinants of onset of menstruation and several evidences have been given in demographic literature. 8, 9, 10 Several studies have found a direct relationship between diet and menarche. 11, 12 It has also been assessed that the physical and psychological stress during early childhood leads to advancement in the reproductive maturation among girls. 13 Age at menarche affects fertility through the length of the reproductive life span, adolescent sub-fecundity, and foetal wastage. Women with early menarche have had shorter birth interval and higher lifetime fertility. 14 Age at menarche plays an important role in deciding the level of fertility in a society. 1 In Nepal, not adequate work has been done on age at menarche despite its direct relationship with fertility and woman health.
OBJECTIVE
The objective of this paper is (i) to find out the average age at menarche, and (ii) to identify the factors affecting the age at menarche. Accordingly, mean age at menarche has been computed according to different characteristics of females. A multivariate technique has been utilized to study the effect of various socio-economic variables on the timing of menarche.
MATERIALS AND METHODS
The data for this study have been taken from a sample survey entitled "Demographic Survey on Fertility and Mobility (DSFM) in Rural Nepal: A study of the Palpa and Rupandehi Districts" conducted between January and June 2000. A total of 811 households were surveyed. A sample of all ever-married women as well as their daughters under aged 55 years was interviewed. Besides, information on socio-economic, demographic and cultural variables, the data on age at menarche were also collected. Each and every eligible woman was asked whether she had menarche. If the answer was yes, the woman was asked the age at menarche. In the survey a total of 1566 females' ages of 12-55 years were obtained. Out of 1566 females, a total of 1258 females (1019 ever-married mothers and 239 daughters) had attained menarche. There were 308 girls who have not attained menarche at the time of interview. The variables, all measured at the survey date, are grouped into three categories: demographic, socio-economic and cultural variables. Demographic variable included age at menarche measured in the completed years. Education, occupation, social status, economic status, land ownership, type of household, residential status of the women are included in the socio-economic variables group. Cultural variables included caste/ethnicity. Various variables and measurements are found in Aryal. 1 The differentials in age at menarche have been discussed in relation to some socio-economic and cultural characteristics of females. For this purpose, mean age at menarche, univariate and multivariate analysis have been worked out. Univariate hazard model analysis provided a measure of the effect of each variable on the attainment of menarche (hazard function) in the absence of control for other variables. A multivariate analysis is utilized to examine the effect of each category of each variable on hazard function while controlling for the effects of other variables along with their categories included in the model. The survival time was treated as dependent variable and the associated variables as independent variables. Cox proportional hazard model technique was used in data analysis. 15 
RESULTS
In the survey, out of 1258, a total of 239 daughters also provided information on the timing of menarche on or before the survey date. Table I presents mean age at menarche according to various background characteristics of females for both the generations (mother and daughter). It was found that the age at menarche declined from 15.0 years (older generation) to 14.3 years (younger generation) and the amount of decline was about eight months. The lower age at menarche among the younger generation may perhaps be associated with increased stature and improved diet over time.
Since several studies have reported relationships among nutritional status, menarche and fertility. 16 Mean age at menarche for older generation was found to be 15.0, 14.8 and 14.6 years respectively for low, middle and high social status group of females while it was 14.5, 14.4 and 13.7 years for the respective social status group of females of the younger generation. It was found that the mean age at menarche did not differ significantly for older generation according to the characteristics of females. This may perhaps be due to socio-economic status, which is generally changed over time. Another reason may be due to memory lapse for recalled their menarche among the older generation. But there is no such memory lapse for younger generations. Hence the differentials and determinants of age at menarche have been investigated by taking the data of younger generation (daughters). Since the younger generation has no such memory lapsed for recalling their menarche. Hereafter we discuss only the younger generation.
A significant difference was found in the mean age at menarche for girls who belong to low (14.8 years) and high (13.7 years) social status (Z=4.29; p < 0.01). Age at menarche according to 'economic status' showed a similar pattern as that of 'social status', and a significant difference in the mean age at menarche between low and high economic status group of girls was also observed (z=4.47; p< 0.01). A significant difference in the mean age at menarche between girls with 'landless' (14.9 years) and 'big land holdings' (13.7 years) was observed (Z=5.36; p < 0.01).
Mean age at menarche was found 14.5 years for other caste groups (Damai, Kami, Newar,Tharu, Choudhary, etc.) whereas it was 14.3 and 14.4 years for Brahmin and Chhetri caste females respectively. Age at menarche was found 14.2 and 15.8 years for schooling (at least 5 years education) and nonschooling girls respectively and the difference was found significant (z=5.24; p < 0.01). A significant difference was found in the mean age at menarche for girls belong to nuclear (14.0 years) and joint (14.7 years) household type (z=3.14; p<0.01). Mean age at menarche was found slightly higher among girls residing in Hills (14.8 years) as compared to those living in Tarai (14.1 years) (z=3.12; p<0.01), which may be due to ecological and climatic effects.
Univariate analysis indicated that the variables viz: landholding, socio-economic status, residence, household type and schooling status have a significant effect on the timing of A multivariate analysis suggests that the variables 'socioeconomic status' and 'schooling' were the significant determinants on the timing of menarche.
The regression coefficient was significant for high socioeconomic status girls and 1.6 times higher risk of getting menarche early was found for this category as compared to girls of low socio-economic status. About 36 per cent less risk of getting menarche early was found for non-schooling girls as compared to schooling girls. A higher risk of getting menarche early for schooling girls may be due to physical as well as psychological stress during early childhood. The variables, 'household type', 'landless' and 'residence', were found insignificant. However, about 13 per cent less risk of getting menarche early was found for girls belonging to joint household as compared to nuclear households. Similarly, 1.4 times higher risk of getting menarche early was found for girls also belong to big landholdings category.
DISCUSSION
The study showed some specific results. Mean age of menarche, estimated for Nepalese females at about 15.0 years (Table I) , is later than among well-off urban and developed populations, which ranges from about 12 to 14 years and considerably earlier than among New Guinea tribes, rural Bangladeshis, rural Rwandans and the nomadic Dobe Kung, which ranges from about 15 to 19 years. 3, 4 The study also showed that the variables viz: landholding, socio-economic status, residence, household type and schooling status have a significant effect on the timing of menarche (Table II) . Two principle explanations can be offered for the reproductive advantages of early maturing females, relating respectively to attitudinal factors and physiological development. 12, 17 An initial postponement of reproduction gives a female the opportunity to lower her fertility preferences, which may perhaps be due to the experiences of education and employment offer sources of satisfaction other than motherhood. Hence the family sizes are deliberately chosen as a consequence of socioeconomic experiences that delay reproduction process.
A study also showed that higher levels of stress among intact families were associated with earlier age at menarche, which is consistent results. 18 It is noted that delayed menarcheal age in nutritionally and socially deprived groups as compared both between and within contemporary populations. 12,,17 There is -reference category * significant strong evidence that high socioeconomic status is positively associated with early menarche. Nepalese evidence is consistent with the argument that menarcheal timing is associated with nutritional status where early maturing females come from richer family who enjoy a greater availability of good food than others. 1 This study indicated that the higher risk of getting menarche early was found for high socio-economic status girls and schooling girls, which may be due to nutritional, physical and psychological stress during early childhood (Table III) .
It is indicated that early maturing females got married early consequently early gave first birth. In Nepal, unless female proves her fertility, her socio-cultural status, is not improved in the household and society. Childlessness is regarded as a curse on woman. 19 Thus it is natural for a bride to improve her status as well as her autonomy by producing children as soon as possible.
CONCLUSIONS
Mean age at menarche was found about 15 and 14 years for older generation (mothers) and younger generation (their daughters) respectively. A decreased age at menarche was found with the increased level of socio-economic status. Age at menarche was found highest for low social status girls (14.8 years) followed by middle (14.5 years) and high (13.7 years).
It was found that the variables 'socio-economic status' and 'schooling status' were the significant determinants for the timing of menarche. About twice times higher risk of getting menarche early was found for high socio-economic status girls as compared to that of low socio-economic status group girls. A less risk of getting menarche early was found for nonschooling girls and it was about 36 per cent less risk as compared to the schooling status girls, which may be due to physical and psychological stress during early childhood.
